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The effect of stimulus prefamiliarization on .

imination learning was investigated. Kindergartners
ized with pictures which were identical, Eimilar, or

-unrelated to pictures used in the learning task. Consistent with
predictions derived from previous research, the learning of subjects
vho were prefaniliarized vith unrelated pictures was superior to that. -

of subjec

ts who were prefamiliarized with identical pictures. In

addition, improvement over trials in the similar picture condition
resembled that of the unrelated (rather than identical) picture
conditipns, thereby suggesting that the particular pictorial
representations of the experimental materials are at least partially
responsible for the effect. (Author/CS) o
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CIT. A_Preliminary Iuvestigation of Picture Prefamiliarization1
Thomas M. DeRosc and Jeel R. Levin ' , Elizabeth S, Ghatala

;; University of Wisconsin =~ and _ _ Weber State College

The empirical finding that pictures are superior to words in discrimina-

tion learning tasks (cf. Rowe, 1972; Rowe & Paivio, 1971 Wilder & Levin, 1973)

has recently been examined vis a~vis the fyequency theory of verbal- discrimina-

Chatala, Levin, and Wilder (1973) found thatithelsituational frequencies-of ‘ X
experimentallyfpresented pictures were judged higher aﬂd with less v;riability e
than were their\corresponding~verbél labels.: ‘Given this result, it follows |
from the frequency theory chat pictures should be more easily discriminated

than words since the basis for successful performance on a.discriminatio task

is asqumed to reside in frequency discriminations, thus, if the apparent
frequencLes of pictures are larger and more stable than those of words, Fre—

quency discriminations should be easier with pictures. f
I
]

As a tentative explanation of this effect, Chatala et al. (1973) sﬁecu—
_ P
lated that the differences in the frequency judgment task,,and'in discrﬂmination

learMng tasks, might be ‘due to differences in the pre-experimental or'
l

"background" frequencies: of pictures and words. In these experiments,fhe

pictures typically used as stimuli consist of'commohlobjecte'that are f
undoubtedly familiar to the subjects, but which are represented by liﬁe
drawings that the subjects have never actually seenlbefore.g Thus, thé particu-

lar pictures employed possess low (in fact, zero) background frequenc;es in

“cdmparlson to their'hlgh-frequency.verbal labels. The picture-over-wbrd effect

can therefore be explained by generalizing Weberﬂs‘law to frequency judgment

and frequency discrimination tasks: that is, adding a frequency "unit" to items



2
already high in frequency (words) should be less noticeable than adding a unit
to iteﬁgziow in frequency (lineldrawings).. "’ - _ . .

 Tak1ng this érguﬁeﬁt a steplfarther, Ghatala and Levin (in press) investi-
gated frequency judgments of wogda gnd pictures at three different gfadellevels
(K, 3, 5). Théy reasored that the background frequency of words should increase
with age and/or incfeased lahguége experience, whereas‘the_background frequency
of previously unseen line drawings should not. Consistent with.predict;ons
derived from Weber's law, it was found that diffe:ences in frequency judgment' 
performance between pictures and words (in favof of’piqturés) wefe_greater'for
older t%an\fgggyounger children. S . '/

Despite background frequency diffgrenées éssociated with'diféér. kinds
of stimulus materials (e.g., piqtureéfvs. Qords), it should be ﬁbssible to

I
-devise experimental procedures to influence these, with a corresponding effect

on subsequent learning. As evidence, previous experiments employing verbal

stimuli have produced inferior discrimination learning following prefamiliari~
zation with the stimulus materials (Berkowitz, 1968; Wallace & Nappe,-1970)—-

a result arnticipated By Weber's law. If, according to the Ghatala et al., (1973)

‘hypothesis, pictures possess lower background frequencies than words, then

Weber's law would also predict that the negative effects associated with- pre-
familiarization would be more pronounced for pictures than for words.

As a preliminary step in evaiuating this prediction, the present experiment

' sought to demonstrate that deleterious effects orn discrimination learﬁing could .

indeed be produced thfough prefamiliarization with pictures. Secondly, in order
to détermine whether these antic;patedveffects are attributablg to the par;i;u~

lar pictorial representations. of the materials employed (hypqthesized by GChatala
et al, 1973), different variat;ons of plcture familiarization were incorporated:

|

as descrilbed in the following section. -
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Method

Subjects

. The subjects were 45 kindergarten children from a semirural sbutheastefn'
Wisconsin town. Subjeets.were rgndomly assigned (in equal numbers) to the

. three experimental conditions as they arrived for testing.
/./’/. . -

Design and Materials N

The three experimental conditions utilized different materials during the
prefamiliarizarion phase of the experiment. Subjects in the first condition
. were given materials identical to those used in the 1earning task (Same). Sub-
jects in the second condition were given materials that were similar to the
test materials (Similar). _Fer example, if a test pilcture was a house, the
Similar prefamiliarization stimulus was a different picture of a house. 'This
condition was inclqded ih-order to separate out effeftS'&ue to the‘unique
vieuel characteristics of -the pictures_froe-their "prototypic" espects (Roschy
1973) and/o; from their impl{citly associated'yerbal labels. Subjects iﬁ the
third condition were given irrelevant prefamiliarization maeerials, that is,
picfures unrelated to the tegt stimuli (Irrelevant).

The materials were 54 pen sketches of common objects. Pictures used in the
prefamil}arfzation phase were-approximately two to three inches 1in size on a
5" x 8" white background and-meunted in clear plaetic. Pictures used in the
learning phase were mounted on cardboard pages gnd placed in booklets. Nine
pairs of pie;ures Qere presented to squects'for three trials, Qith

the right-left placement of the "correct" eeimulus and the serial order of the

. nine pairs rardomized for each trial. The materials used in'theelearning phase

were the same for all subjects.

Procedure

All subjects were prefamiliarized individually on two occasions, the day
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before‘the task and immediately before the task. Prefamiliarization consisted
of playing matching games with the ‘18 pictures to be used in the discrimination
task (Same condition) or with 18 dif ferent piqturea (Similar and Irrelevant

.conditions), the experimeﬁter and the subject having identical sets of the 18
] -

prefamiliarization pictures. The first session involved two games."Ia"the
first game the experimenter randomly chose a picture from kis set and placed. it
in front of the subject who then matched the. picture with one from his, set,
placing it beside the picture put before him by the experimenter. Ihis was
" continued untill aii 18 pictures.were matched. For the second game of the first
;-session.oﬁg/;et.of pictures was placed before the suoject in a‘three-by-s X
| arrayt The experimenter agaiu:randomly selected a picture.from his set -g_éagg,f
it to the subject who in'turn placed the picture on its duplicate in'the.array
until all 18 pictures were paired.

The second_prefamiliarization:aession involved a'matching game similar to
the second one of the first session.[ The 18 pictures were again placed before
the subject in a three-by-six array but this time when the experimenter presented
a picture, the subject pointed to its duplicate in the array. 1In a11 prefamiliar-
'ization activities (which lasted about ten minutes on Dlay 1 and about five minutes
on Day 2) the experimentei refrained from labeling the pictures. -
| All subjects were administered the learning task on Day 2 immediately
foliowing prefamiliarization. A single study trial was'followed by two
anticipation trials on which subjects indicated their choices by pointing
or labeling., A flve-second presentation rate was employed, withva ten-second
lntertrial interval, | ) |

"Results

Performance was assessed by the number of correct discriminations on the
= _ \

\

S S
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two response trials. The mean performance of the three experimental groupé is
[

presented in Figure 1. While there were no significant_differenées among pfe—'~

e = e Em wm W an W e an e et e wm mm em

%amiliarization conditions on fhe first.;esponse trial (F ?'1), the results of
the second response trialvsupportéd the major hypotheéis in that subjects in
' the Irrelevant condition produced significantly more correct discriminations
than did aubj°cts in the Same conditiqn according to Tukey ] multiple compari-
son procedure with a=.05.

The perfiormance of subjects in the.Similar condition was/intermediate to
(though not statistically differentvfme) that of‘éubjeéts in the two other

~conditions. However, Similar subjects'_péttern of learning from the first to

the second response trial resehbléd that of Irrelevant rather than Same sub-~ ‘.

Jects, in that gsubjects in toth the Irrelevant and Similar conditions experi-
enced sigﬁificant improvements,'5(14)=2.63, p<.01 and 5114)=2.67, p<.01
respectlvely, while subjects in the Same condition actually experienced a

slight (nonsignificant) decrease, t=-.14.

Diséussioﬁ'

.As has been argued previously, the applicability of Weber's law to tasks
such as this may be demonstrated by both expérimental and extra-experimental
'iqnipulattons (Ghatala & 'Levin, in press). In_the present experimental appli-
cation it was found that prefam;liarization with previously unseen pictures -
served to depress subsequent discrimination learning performance.- Based on
earlier 1nvestigations intwhich prefamiliarization with verbal materials
| also.resulted In inferior discrimination learning (Berkowitz, 1968; Wallace

& Nappe, 1970), the present result was not unexpected. However, in order to
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supstantiate the claim that picture-word diiferences in discrimination
learning are attributable to the differing background f?equencies of the two
typés of material (Ghatala & Levin,'in press; Ghatala et al., 1973), further
experimentatibn maét be conducted.

In pért}cglar, a direct compariéon of picture and Qord prefamiliarization.
effec;s must be‘made.' Given our "differing background~frequencies" explana-
tion we‘would have to predict that picture prefamiliarizatioﬁ would produce
more adverse effects on gL§sequent'discriminagion learning than would wbrd
prgfamiliarization."Inbf&ct, precisely the same result would be anticipated
~ when comparing préfamiliafization'efﬁects with low- and higﬁ-freq;ency words,
the lqw-freQuenéy words being somgwﬁat-analogouS'to pictures in terms of back-
gro;nd frequency. Although there are currently-available data bearing on this
latter prediction (Lovelace & Pulley, 1972), unfortunately they are uninforma—
tive’due to an tnadvertent confounding.of stimulus frequency and meaningfulness“
(cf. Allen & Carton,.l968). At the same time we would anticipate smaller nega-
tive prefamiliarization effects if frequently encountered (pre-experimeﬁtallfj
pictures, photogfaphs, or objects comprised the experimental materials, instead
of previously unseen line drawings.

The. data from the Similar condition support the notion thaE the pre-
familiarization effect is associated to some extent with the particular
pictorial representations rather than their more gene;al (e.g., prototypic)
'characterlsttcs or their verbal lab'els.2 Obviously 1f the effect had more to
do with the géneral fhan with the particular aspects of the pictures, no
difference between subjects in the Same and Similar conditions wduid have been
dgtécted. To the contrary, in this experiment the performance of subjects In
the Similar condition was.quite unlike that of subjects {n the Same conditlon,

and’ quite llke that of subjects in the Irrelevant condition (where the

00008
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.prefamiiiarization plctures nere perceptually.and conceptually dissimilar from
. the discrimination iesrning pictures). However, since the everail performance
of Similar subjects was somewheré between that of subjects in the two other
conditions, it would be injudicious to conclude that gene;al (prototypic)
visual aspects of the pictures and/or thelir associated verbal labels were not
invblved to some ‘degree. Teasing these factors apart sxstematically would
seem to be a wortnwhilea(and experimentally plausible) cpntribution;

In continuing to-pursne this line of research‘(see glso Levin, Ghatéla,
& Wilder, in press) we hope to;understand the mechanisms ¥nder1ying the
"picture-over-word" phenomenon| not only in discrimination uearning, but in
otner types of learning ss weli; Moreover, eventually we hope to expand the
currentlpostulates.of-frequency/theory (Ekstrand et al., 1266) in order to. 

account for performance differences heretofore ascribed to age differences,

modality effects, instructional strategies, and other memory attributes which

we -have been wont to deal withiindependently.

|

|

o
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Figure Caption

0 .
Figure 1. Mean Discrimination Learning Performance of Subjects in the Three

D

Experimental Conditions on the Two Respon&e'Trials.
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Footnotes : v

This research was done at the Wisconsin Research anq'Developmen§ Center for
Cognitive Learning, suppofteq in part as a research and devélopment center
by funds from fhe United States bffrce of Education, Department of Health,'
Education, and Welfare. The opinions herein do not nécessarily reflect the
posi;ion'af po}tcy_of the Off;eﬁkof Zducation and no official endorsemegt
by the Office of EHucacion'should be inferred. 'Center No. C-03/Contrant OE
5-10-154. fhe experimenf was conducted as part of the LtrstlauthOrﬁs
Mastér's thesi§. We are grateful ‘to Professpfs Larrf.Wilder and Rébert E."
'-Davidsqﬁ‘féﬁ their assiétance in planaing the?study, to the staff and

students of Oregon Elementary School in Oregon, Wisccnsin for their coopera-

i . . . .
tion during data collectiona, -and to Cathy Bussey for typing the paper.

Somé recently épllected agté serve as an iﬁdirect corrqboration of this
qptio;, in thatiwe have»fouﬁd that performanpe on a frequency judgment task

., (cf. the introdhctioﬁ'of this pépéf)“is substantially ham;ered when different
pic;orial representatidns of the same general object class are presented on

study and test trials’(e.g., a picture of an alley cat and a picture of a

Siamese cat).




